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Abstract 
Although many personality theories emphasize the role of parental behaviors in shaping 
personality development, empirical data from longitudinal studies remains scarce. It is also 
not known, if parental behaviors affect character development more strongly than 
temperament or vice versa. In a prospective study, 1083 volunteer participants of the Young 
Finns study completed the Temperament and Character Inventory (TCI). Parents of the 
participants had answered questions about parenting attitudes, socioeconomic status, health 
behaviors, and role satisfaction 18 years before. We studied the univariate and the cumulative 
effects of parental care-giving and family environment on offspring’s personality traits. 
Parental care-giving and home-environment were more strongly associated with offspring 
character traits reflecting personality maturity (Self-directedness and Cooperativeness) than 
with offspring temperament traits (Novelty seeking, Harm avoidance, Reward dependence 
and Persistence) reflecting emotional and behavioral tendencies. The differences were most 
evident in the cumulative effects model. Maternal variables were stronger predictors than 
paternal variables. The present findings suggest that not all personality traits are similarly 
predicted by parental care-giving and home-environment. In particular, character 
development is more strongly related to such measures than temperament. Parental care-
giving and home-environment are more strongly related to psychological maturity (character) 
than emotional and behavioral tendencies (temperament).  
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1. Introduction 
There is a long tradition of studying how parenting and family environment are related to 
child development ( Baumrind, 1967; Bowlby, 1969; Ainsworth et al., 1978). Recent 
theorizing has concentrated particularly on the difference between normal or “good-enough 
parenting” versus pathological variation in the rearing environment (Maccoby, 2000). The 
adverse effects of severe environmental deprivation and parental maltreatment on abnormal 
child development have been demonstrated. The influence of non-pathological variation in 
parental behaviors, on the other hand, is still debated (Scarr, 1992). The present study 
examines how characteristics of the early developmental environment in childhood and 
adolescence predict temperament and character traits in adulthood.  
 
1.1 Early environment and development 
Non-pathological differences in rearing environments can be delineated by considering the 
basic needs of children. Such common basic needs include physical needs (e.g., food and 
health care), need for stable family environment (e.g., no violence, no family conflict, stable 
caregiver relationship), and need for guidance and support (e.g., emotional support, parental 
structure, and cognitive stimulation) (Dubowitz et al., 2005). 
Children whose basic needs are not adequately met are considered to be neglected 
(Dubowitz et al., 2005). Thus, a neglectful environment is defined as a deficiency of 
appropriate parenting behavior whether or not more severe aspects of inappropriate parenting, 
such as abuse, are present (Schumacher et al., 2001). Although appearing less severe, neglect 
can cause adverse consequences comparable to physical and sexual abuse or domestic 
violence (Hildyard and Wolfe, 2002).  
Dysfunctional family environments do not provide children many of the experiences 
that are necessary for normal development and adaptation (Cicchetti and Toth, 2005). 
Repeated developmental disruptions caused by unsupportive environment can lead to 
relatively enduring vulnerability that increases the probability of further developmental 
disruptions (Cicchetti, 2004; Cicchetti and Toth, 2005). Even normal developmental tasks 
may challenge children, if important developmental milestones are not achieved (Maughan 
and McCarthy, 1997; Hildyard and Wolfe, 2002; Cicchetti and Toth, 2005). Children 
growing up in an environment failing to provide consistent and appropriate opportunities for 
development are more likely to internalize negative self-perceptions or self-schemas which, 
in turn, increase the risk of adult psychopathology, especially that of anxiety and depression 
(Brewin et al., 1993; Schilling et al., 2007; Tyrka et al., 2009; Scott et al., 2010). 
Human development and transmission of behaviors from parents to offspring is also 
affected by genetic factors (Harris, 1995; Collins et al., 2000; Caspi et al., 2004). Twin 
studies suggest only a modest role for shared environment in the resemblance of biological 
relatives in many psychological traits. However, some of the specific associations between 
parenting and child development appear to be environmentally rather than solely genetically 
mediated. For example, father-infant and mother-infant attachment security is strongly 
explained by environmental factors (Bokhorst et al., 2003; Bakermans-Kranenburg et al., 
2004; Roisman and Fraley, 2006). Furthermore, mother’s expressed emotion and emotional 
attitudes have been shown to predict child’s antisocial behavior even when the shared genetic 
background of mothers and offspring has been taken into account (Caspi et al., 2004). 
Evidence from behavior-changing interventions focusing on parental behavior also suggests 
that changes in parental behavior are accompanied by changes in the behavior of the 
(untreated) children (Anisman et al., 1998; Collins et al., 2000). The influence of parental 
behavior on socioemotional development of offspring has also been observed in experimental 
animal studies (Meaney, 2001; Zhang and Meaney, 2010).   
 
1.2 Personality as an indicator of adaptive development 
Personality reflects the coherence of behavior and emotions, and adaptation of the individual 
to the environment. In this study, we use the psychobiological model of personality 
developed by Robert Cloninger and colleagues (1993) to examine the relationship between 
parental care-giving and family-environment in childhood and personality in adulthood. The 
psychobiological theory of personality (Cloninger, 2008) postulates that personality is 
composed of temperament and character, two inter-related domains which are hypothesized 
to interact as a non-linear dynamic system regulating the development of human 
psychological functions. Temperament traits become manifested early in life and reflect 
biases in automatic responses to emotional stimuli, whereas character traits depict differences 
in higher cognitive functions underlying a person’s goals and values (Cloninger et al., 1993). 
Temperament involves involuntary emotional processes, whereas character involves 
voluntary rational processes (Cloninger, 2008). Temperament and character are considered to 
interact dynamically in the development of personality across the lifespan (Cloninger et al., 
1997; Cloninger, 2008). Immature character has important psychopathological consequences 
and is typical of individuals with most forms of psychopathology, including mood disorders, 
depressive symptoms, schizophrenia, substance dependence, and personality disorders 
(Cloninger et al., 2010; Josefsson et al., 2011). 
 
1.3 Cumulative nature of environmental risks 
Most children with only one risk factor follow a normal and healthy developmental path 
(Sabates and Dex, 2012). A large number of accumulated risk factors seems to be the best 
predictor of negative developmental outcomes, regardless of which specific risk factors occur 
together (Sameroff et al., 1987; Evans, 2003; Atzaba- Poria et al., 2004; Flouri, 2008; Sabates 
and Dex, 2012). A cumulative risk factor model may be the best choice because it reflects the 
typical natural covariation of many childhood risk factors (Evans, 2003). Due to this rather 
strong covariation, the independent effects of single risk factors are usually small. A 
cumulative model captures the complex dynamics of risk factors better than models based on 
independent effects. A cumulative risk index is also more stable than any individual risk 
measure alone (Flouri, 2008). This helps in establishing plausible causal pathways between 
childhood risks and adulthood outcomes.   
 
1.4 Current study 
The present study examines whether parental care-giving and home-environment assessed in 
a prospective population-based sample predict offspring’s personality in adulthood  assessed 
18 years later. We explore both the effects of single parental variables independently and the 
cumulative effect of several parental variables. The study design is prospective with parent-
reported data on childhood and adolescence environments at baseline and self-reported data 
on personality 18 years later. The parental variables included in the study (care-giving, 
socioeconomical status (SES), age, unhealthy habits, dissatisfaction) are associated with 
important broad family context factors that can influence child development via learning, 
emotional climate of the family and parental expectations of their children (Sheffield Morris 
et al., 2007). 
Current evidence on the persistence of the effects of childhood environment into 
adulthood personality is very limited (Mersky and Topitzes, 2010). Most of these studies 
have been based on retrospective recollections of childhood environment (Reti et al., 2002; 
Oshino et al., 2007). These studies suggest that retrospectively reported adverse parental 
behaviors correlate modestly with high neuroticism and low conscientiousness (Mccrae and 
Costa, 1988; Hojat and Borenstein, 1990; Lundberg et al., 1999). In retrospective studies 
using TCI, negative parental behaviors have been associated with high Harm avoidance and 
low Self-directedness in adulthood (Schlette et al., 1998; Reti et al., 2002; Oshino et al., 
2007; Takeuchi et al., 2011). Some studies have found associations with low Reward 
dependence (Schlette et al., 1998), low Cooperativeness (Schlette et al., 1998; Takeuchi et al., 
2011), low Persistence (Takeuchi et al., 2011), and low Self-transcendence (Takeuchi et al., 
2011). However, these studies are subject to recall and common informant biases, i.e. people 
with different personalities may remember or perceive their childhood experiences 
differently.    
By definition, temperament is influenced less by sociocultural learning than character 
(Cloninger, 1994a).  In addition, both high and low extremes of each temperament trait can 
be advantageous or disadvantageous depending on the situational context (Cloninger et al., 
1993). In comparison, maturity of character (high Self-directedness, high Cooperativeness) is 
culturally preferred to immaturity of character (low Self-directedness, low Cooperativeness) 
because a mature character is advantageous in most life situations. Previous research also 
suggests that childhood family environment may be more strongly related to psychological 
maturity than to behavioral-emotional aspects of personality (BrooksGunn and Duncan, 
1997; Nakao et al., 2000). Thus, the associations of parental care-giving and home 
environment with temperament traits (Novelty seeking, Harm avoidance, Reward 
dependence, Persistence) are expected to be weaker than the corresponding associations with 
the character traits (Self-directedness, Cooperativeness, Self-transcendence).  
Most parental variables are not expected to be associated with Novelty seeking that is 
characterized by initiation of activity whether it is to approach something pleasant (good 
family environment) or to get away from something unpleasant (bad family environment) 
(Cloninger, 1994b). Offspring’s Novelty seeking may be associated with parental unhealthy 
habits, however, since badly functioning families may increase offspring’s vulnerability to 
substance abuse and substance abuse has been shown to be associated with high Novelty 
seeking (Repetti et al., 2002; Cloninger et al., 2010). Family environment and care-giving are 
expected to be associated with Harm avoidance because adapting to threatening and stressful 
circumstances may lead to increased readiness to perceive and respond to threats (high Harm 
avoidance) (Repetti et al., 2011; Taylor et al., 2011). Reward dependence gives the will to 
maintain social affiliation despite intermittent social disapproval and approval so it is not 
expected to be strongly associated with care-giving and family environment (Cloninger, 
1994b). However, in a very stressful family environment it may be adaptive to have low 
Reward dependence as a trade-off between being less stressed and being socially connected. 
Persistence is expected to be associated with family socioeconomic status since well-
educated and wealthy parents usually encourage their children to follow their footsteps, and 
this encouragement is expected to lead to higher Persistence which helps in studying and 
working hard. However, persistent people can feel both well and ill. Anorexic and obsessive-
compulsive people, for example, are highly persistent as are often successful businessmen 
(Cloninger et al., 2010). Therefore, family environment, as a whole, is not expected to be 
strongly associated with Persistence. 
Self-directedness is the extent to which a person identifies the self as an autonomous 
individual and Cooperativeness expresses empathy and identification with other people 
(Cloninger et al., 1993). Care-giving and family-environment are expected to be associated 
with Self-directedness and Cooperativeness because, in Western cultures, most parents and 
the society aim at socializing children to be autonomous (high Self-directedness), 
independent (high Self-directedness), and responsible towards other people (high 
Cooperativeness) (Keller et al., 2006; Tulviste et al., 2007). Also, early adversity may 
produce deficits in emotion regulation (low Self-directedness) and social functioning (low 
Cooperativeness) (Repetti et al., 2011; Taylor et al., 2011). Self-transcendence involves self-
awareness of being an integral part of the unity of all things (Cloninger et al., 1993). It is not 
expected to be associated with childhood family environment because it is not related to the 
concepts of self and social relationships which are most central in care-giving and family-
environment. We also expect that a combination of different parental variables is a better 
predictor of offspring’s personality traits than single variables because an accumulation of 
several risk-factors poses a greater stress to a child than single risk factors. 
 
 
2. Methods 
 
2.1 Participants 
The Young Finns Study started in 1980. The subjects for the original sample in 1980 
(N=3596) were selected randomly from six different age cohorts in the population register of 
the Social Insurance Institution, a database covering the whole population of Finland. The 
design of the study and the selection of the sample have been described in detail by Raitakari 
et al. (Raitakari et al., 2008). The measurements for the present study were carried out in 
1983 and 2001. In 2001, the cohorts were 24, 27, 30, 33, 36 and 39 years old. Participants 
with missing information on any study variable or living in a single-parent household in 1983 
were excluded. Single parent households were excluded to study the combined effect of both 
the mother and the father on their children. Full data were available for 1083 participants. 632 
(58.4%) of the participants were women and 451 (41.6%) men.  
 
2.2 Measures 
 2.2.1 Temperament and Character Inventory. We used version 9 of the TCI which has 
240 items (Cloninger et al., 1994). Instead of the original true / false response format, we 
used a 5 point Likert-scale with response categories ranging from 1) absolutely false to 5) 
absolutely true. This response format increases the reliability of the results by making more 
fine-grained personality estimates possible (Goncalves and Cloninger, 2010).Temperament 
dimensions include Harm avoidance (HA; 35 items, Cronbach’s α=0.92), Novelty seeking 
(NS; 40 items, α=0.85), Reward dependence (RD; 24 items, α=0.80) and Persistence (PS; 8 
items, α=0.64). Character dimensions include Self-directedness (SD; 44 items, α=0.89), 
Cooperativeness (CO; 42 items, α=0.91) and Self-transcendence (ST; 33 items, α=0.91). All 
temperament and character dimensions were standardized to have a mean of 0 and standard 
deviation of 1.   
 
 2.2.2 Hostile maternal care-giving environment. Maternal care-giving environment was 
self-rated by the mothers in 1983. The scale consists of nine items measured on a 5-point 
scale. The items assess three dimensions: (a) the child’s low emotional significance to the 
mother (e.g., “The child is significant to me,” 1 = very significant, 5 = not significant, (b) the 
strict disciplinary style of the mother (e.g., “Disciplinary actions are regularly needed,” 1 = 
totally disagree, 5 = totally agree), and (c) the mother’s low tolerance toward the child (e.g., 
“In difficult situations, the child is a burden,” 1 = totally disagree, 5 = totally agree). The 
internal consistencies (Cronbach’s alphas) for the individual dimensions have previously 
been shown to be acceptable, and for the entire Young Finns data are 0.77 for low emotional 
significance, 0.67 for strict discipline, and 0.71 for low tolerance (Räikkönen and 
Keltikangas-Järvinen, 1992). Internal consistencies for the sample in the present study are 
0.75 for low emotional significance, 0.66 for strict discipline, and 0.70 for strict tolerance. 
Logarithmic transformation was applied to correct for the positive skewness, and the variable 
was standardized to have a mean of 0 and deviation of 1. 
 
 2.2.3 Family’s socioeconomic status. Family’s socioeconomic status was assessed in 
year 1983 when the subjects were 6-21 years of age.  As was done in two earlier Young Finns 
studies (Pulkki et al., 2003; Jokela et al., 2007), SES was measured by two indices: (a) the 
mother’s and father’s years of education (standardized z-score) and (b) the annual income of 
the household (measured on an eight-point scale standardized as a z-score). The Z scores of 
education and income were summed. The resulting index of parental socioeconomic status 
was standardized to have a mean of 0 and deviation of 1.  
 
 2.2.4 Age of parents at the time of birth. Both the age of mother and father at the time 
of birth were used as predictors. 
 
 2.2.5 Parental unhealthy habits. Parental life habits were self-rated by the mothers and 
fathers in 1983. The scale consists of four items which are (1) alcohol use, (2) smoking, (3) 
body mass index and (4) free-time physical exercise. Alcohol use was measured by asking 
“how often do you use alcohol so that you become intoxicated?” It was rated on an eight-
point scale (1 = daily, 7 = 3-4 times a year and 8 = never). Smoking was measured by asking 
“which of the following options describes best your current smoking habits?” It was rated 
with the following scale 1 = I smoke daily, 2 = I smoke occasionally, 3 = I do not smoke. 
Body mass index was calculated by dividing weight (kg) by height (m) squared. Weight and 
height were measured by a nurse. Free-time physical exercise was measured by asking “how 
often do you do physical exercise on your free-time?” It was rated on a six-point scale ( 1 = 
daily, 5 = once a month or less frequently, 6 =  I do not do free-time physical exercise). 
Each of the four measures were re-coded as dichotomous (0 = healthy or 1 = unhealthy). We 
used the following cutoff points. For alcohol use  8 = never and  7 = 3-4 times a year were 
coded as healthy. Options from  1 = daily to  6 = once in every two months were coded as 
unhealthy. For smoking, never smoking was coded as healthy and smoking occasionally or 
daily as unhealthy. For body mass index everyone above 25 (the World Health 
Organization’s cutoff point for overweight) was coded as unhealthy and everyone below 25 
as healthy. For free-time physical exercise (6) no free-time physical exercise was coded as 
unhealthy and all other options as healthy. These four recoded items were summed to form 
the parental unhealthy life style –variable (range from 0 to 4) separately for mothers and 
fathers. 
 
2.2.6 Parental role dissatisfaction. Parental role dissatisfaction was self-rated by 
mothers and fathers in 1983. The scale consists of two items: dissatisfaction as a parent, and 
dissatisfaction as a spouse. Dissatisfaction as a parent was measured by asking: “evaluate 
yourself as a mother / father”. A five-point scale was used (1 = satisfied, 5 = not satisfied). 
Dissatisfaction as a spouse was measured by asking: “evaluate yourself as spouse”. A five-
point scale was used (1 = satisfied, 5 = not satisfied). The variables were recoded as 
dichotomous variables (0 = satisfied or 1 = unsatisfied). The following cutoff points were 
used. For both dissatisfaction as a parent and dissatisfaction as a spouse, 1 = satisfied and 2 = 
rather satisfied were coded as satisfied. Options from 3 = not satisfied not unsatisfied to 5 = 
unsatisfied were coded as unsatisfied. The two recoded items were summed to form the 
parental dissatisfaction –variable separately for the mother and the father. 
 
2.2.7 Cumulative risk-factor index. We followed the example of the most common 
way to form the cumulative risk index (Sabates and Dex, 2012) and formed our cumulative 
risk index as a combination of all the 8 paternal and / or maternal risk-factors (range between 
0 = no risk factors and 8 = all eight parental risk factors). Presence of an individual risk factor 
was based on dichotomized variables (present vs. not present). Dichotomization for the 
continuous variables (age of parents at the time of birth, family SES, and hostile care-giving) 
was done by using median-split. Parental dissatisfaction was coded as 0 if no dissatisfaction 
was reported and 1 otherwise. Unhealthy habits were coded as 0 if there was at most one 
reported unhealthy habit and 1 otherwise.    
 2.3 Attrition analysis 
Full parental data from year 1983 were available for 1686 participants. Of these, 603 did not 
participate in year 2001. Men were more likely to non-participate than women in 2001 
(43.8% vs. 28.5%,  χ2(1) = 42.6, P < 0.01). Mothers of the non-participants had higher level 
of hostile maternal care-giving (t(1684) = 2.85, Cohen’s d = 0.14), were more likely smokers 
(42.8% vs. 34.0%, χ2(1) = 9.0, P < 0.01), used more likely unhealthy amounts of alcohol 
(41.5% vs. 34.3%, χ2(1) = 6.3, P = 0.01), and were more dissatisfied as a mother (41.9% vs. 
34.7%, χ2(1) = 4.8, P = 0.03). Fathers of the non-participants used more likely unhealthy 
amounts of alcohol (38.7% vs. 32.8%, χ2(1) = 6.5, P = 0.01).  
 
2.4 Statistical analyses 
We used linear regression analysis to explore the relationship between parental care-giving 
and family environment and the child’s personality in adulthood. Sex and birth year of the 
child were controlled in all analyses. ANOVA was used to analyze the association between 
the cumulative risk index and the child’s personality in adulthood. Analyses were conducted 
using PASW version 18.0.2.    
 
3. Results 
3.1 Inter-correlations between parental care-giving and family environment 
Mother’s and father’s age (r = 0.78) at childbirth and dissatisfaction scores (r = 0.59) were 
strongly correlated. Other correlations were weaker; mother’s and father’s unhealthy habits 
correlated at 0.30 and hostile maternal care-giving and maternal dissatisfaction at 0.25. 
Family SES correlated only weakly with other variables (strongest correlation with father’s 
unhealthy habits at -0.17). 
 3.2 Parental care-giving and family environment predicting offspring’s temperament  
Table 1 shows the relationship between parental care-giving and family environment and 
standardized temperament traits of offspring in adulthood after 18 years. None of the 
maternal variables predicted Novelty seeking. Father’s unhealthy habits were associated with 
higher Novelty seeking. Higher maternal and paternal dissatisfaction predicted higher level of 
Harm avoidance. In addition, more hostile maternal care-giving and lower family SES were 
associated with higher Harm avoidance. Lower maternal dissatisfaction and higher family 
SES were associated with higher Reward dependence. Paternal variables were not 
significantly associated with Reward dependence. High Persistence was predicted by high 
family SES but not by any other parental variables. All maternal variables together explained 
at most 1.4% (Reward dependence) and paternal variables 0.7% (Harm avoidance) of the 
variance in the temperament traits.  
 
3.3 Parental care-giving and family environment predicting offspring’s character 
Table 2 shows the relationship between parental care-giving and family environment and 
offspring’s standardized character traits in adulthood after 18 years. All variables except 
father’s age at childbirth were associated with Self-directedness. Higher hostile maternal 
care-giving, higher number of parents’ unhealthy habits, and higher dissatisfaction were 
associated with lower Self-directedness. Higher family SES and higher mother’s age at 
childbirth were associated with higher Self-directedness. All variables except father’s age at 
childbirth and family SES were associated with Cooperativeness. Higher hostile maternal 
care-giving, higher number of parents’ unhealthy habits, and higher dissatisfaction were 
associated with lower Cooperativeness. Higher mother’s age at childbirth was associated with 
higher Cooperativeness. Self-transcendence was not predicted by any of the parental 
variables. All maternal variables together explained at most 5.2% (Self-directedness) and 
paternal variables 2.4% (Self-directedness) of the variance in the character traits.  
 
3.4 Cumulative risk-factor index and the child’s personality  
Figures 1 and 2 show the relationship between the number of parental risk-factors 
(cumulative risk-factor index) and the child’s subsequent standardized personality traits.  
Novelty Seeking ranged from -0.31 to 0.14, Harm Avoidance from -0.33 to 0.25, Reward 
Dependence from -0.75 to 0.10, Persistence from -0.27 to 0.25, Self-directedness from -0.49 
to 0.62, Cooperativeness from -0.75 to 0.66, and Self-transcendence from -0.19 to 0.18. The 
levels of Novelty seeking, Persistence, and Self-transcendece were not associated with the 
number of risk factors. There were differences in Harm avoidance (p = 0.05), Reward 
dependence (p < 0.01), Self-directedness (p < 0.01), and Cooperativeness (p < 0.01) 
according to the level of risk factors. Linear contrast showed that these associations followed 
a linear trend so that the level of Harm avoidance (p = 0.02) increased and the level of 
Reward dependence (p < 0.01), Self-directedness (p < 0.01), and Cooperativeness (p < 0.01) 
decreased along with increasing cumulative childhood burden. According to regression 
coefficients, cumulative risk was more strongly associated with character (B = -0.12 for Self-
directedness and B = -0.10 for Cooperativeness) than with temperament (B = 0.06 for Harm 
avoidance and B = -0.06 for Reward dependence).  
 
4. Discussion 
Our results show that different domains of adult personality are differently related to 
childhood measures of parental behaviors and family environment. Compared to the four 
temperament traits of the TCI, character traits of offspring, Self-directedness and 
Cooperativeness in particular, were more strongly predicted by measures of parental behavior 
and childhood environment. This finding is in agreement with our hypothesis suggesting that 
temperament traits, which are postulated to measure automatic reactions to stimuli, are less 
malleable by childhood experiences than character traits, which are suggested to measure 
sociocultural learning and psychological maturity. The difference was observed with both 
maternal and paternal variables. Furthermore, in agreement with the cumulative stressors 
model, the number of childhood risk factors was strongly and linearly associated with the 
character traits of Self-directedness and Cooperativeness. The association between the 
number of childhood risk factors and the temperament traits of Harm avoidance and Reward 
dependence was weaker and not as clearly linear as for the character traits.  
 
4.1 Strengths and limitations 
The present results indicate that family environment predicts character development. 
However, causal inferences concerning the mediating mechanisms cannot be established 
based on the present observations. Intergenerational genetic transmission may account for 
some of our observations, that is, parental behaviors may correlate with offspring personality 
due to a shared genetic background. Although genetic component has been shown to be 
equally strong for temperament and character traits (Gillespie et al., 2003), we found that not 
all personality traits are similarly predicted by parental care-giving and family environment. 
Character development was more strongly related to such measures than temperament, and a 
strong linear association between cumulative risk score and personality was observed only for 
Self-Directedness and Cooperativeness but not for other traits. This suggests that shared 
genetic background is unlikely to explain the present patterns completely, because character 
traits are no less heritable than temperament traits but they still show different associations 
with childhood measures. It is also possible that the associations we found might in part 
reflect a reverse direction of causality; it might be that the characteristics of the child are 
causing the observed behavior in the parent (Jokela, 2010). This is possible especially for 
hostile maternal child-rearing practice and parental dissatisfaction.  
Paternal care-giving environment was not measured directly in the present study. This 
is a limitation although mothers are usually children’s primary caregivers and, thus, are likely 
to have a larger impact on the total care-giving environment than fathers. 
Attrition analysis indicated that the non-participants in year 2001 had more 
dissatisfied mothers who smoked and drank more and fathers who drank more than the 
parents of the willing participants in year 2001. In short, the non-participants had more 
parental risk factors than the participants. We showed that participants with more parental 
risk factors had lower Cooperativeness and lower Self-directedness which are associated with 
ill-being and psychopathology. This implies that the non-participants are likely to be those 
who have been most negatively affected by risky care-giving and family-environment. This is 
likely to restrict the range of variance in the outcome variable, thereby lowering the effect 
size of the family environment in the present study. 
Although the study was prospective, the age range of the participants was fifteen 
years. Therefore, the youngest children were six years old and the oldest 21 at the time the 
parents self-assessed themselves. This might have affected the results although child’s birth 
year was statistically controlled. However, family environment tends to remain rather stable 
with time so family environment at one point in time is a reasonable approximation of the 
family environment in the past or in the future (Repetti et al., 2011).  It is, nonetheless, 
possible that a parent practices healthy habits when the child is older but practiced unhealthy 
habits (e.g., drank more) when the child was younger. Parent’s behavior when the child is 
older is probably not as important for personality development as when the child is younger 
which might weaken the associations between family environment and personality in the 
present study.  
Our study had also notable strengths compared to most previous research on the 
subject. First, our study was based on a non-clinical population based sample, which made it 
possible to study the effects of non-pathological variation in family environment on children. 
Second, the present study was prospective with a long time-span of 18 years. Third, the same 
informant did not provide data for both the parental variables and the adulthood personality; 
the parents assessed themselves, and the children self-rated their own personality 18 years 
later. Fourth, the parental variables we measured (care-giving, SES, age, unhealthy habits, 
and dissatisfaction) capture rather well the wide family context factors that can influence 
child development (Sheffield Morris et al., 2007). Fifth, we measured personality with a well-
known and comprehensive personality inventory (TCI), which separates temperament from 
character; this made it possible to study separately the effects of childhood environment on 
traits reflecting basic behavioral responses (temperament) and on traits related to higher 
cognitive functions (character).   
 
4.2 Mechanisms that explain the specific associations 
The association between parental care-giving and family-environment and the offspring’s 
Self-directedness and Cooperativeness is in line with previous findings showing that parental 
acceptance and responsiveness predict positive child development outcomes such as self-
regulation, sociability and self-esteem (Cummings et al., 2003), all of which are essential 
components of a mature personality. Hostile childrearing and parental dissatisfaction in 
marital and parental roles predicted higher Harm avoidance and lower Self-directedness and 
Cooperativeness. People with high Harm avoidance and low Self-directedness are more likely 
to have different kinds of psychopathology in adulthood (Cloninger et al., 2010). Marriage 
can be a source of stress or support for the parenting role (Grych, 2002). A bad marriage can 
sap energy, attention and resources from the parents after which they cannot focus on their 
children’s needs. Family conflict and hostile rearing may impair children’s social competence 
(Cooperativeness) and emotion regulation skills (Self-directedness) (Repetti et al., 2002; 
Pomerantz and Thompson, 2008). Social interaction with parents shapes children’s 
understanding of, expectations about and behavior in relationships with other people (McHale 
et al., 2003).  
Low socioeconomic status (SES) of the family may also have adverse effects on the 
functioning of the family (Bornstein, 2006). Low-SES families have less and lower quality 
resources available (e.g., money and social capital) which may cause stress in family 
members and, consequently, cause parents to be more hostile towards their children and their 
partners (Repetti et al., 2002; Hearn, 2011). Low SES can cause poor developmental 
outcomes through at least five different pathways: a) health and nutrition, b) home 
environment, c) parental interactions with a child, d) parental mental health, and e) 
neighborhood conditions (BrooksGunn and Duncan, 1997).  
Our results show that children of younger mothers grow up to be slightly less self-
directed and cooperative than others. However, the effect of age in our sample was not very 
strong.  Previous evidence shows that parents’ age might affect the way children are raised 
and treated. Young parental age, in general, is associated with increased levels of child’s 
psychopathology and behavioral problems, and with less available parental resources 
(Orlebeke et al., 1998; Fergusson and Woodward, 1999; Powell et al., 2006).  
 
4.3 The developmental path from childhood to adulthood 
Our results demonstrate that the associations between parental care-giving and family 
environment and children’s personality persist over eighteen years even when the measured 
parental variables include “normal variation” in parental behavior rather than severe child 
maltreatment. Together with the fact that character traits are most affected by environmental 
exposures this has important implications for the understanding of normal and abnormal 
development. Immature character (low Self-directedness and low Cooperativeness) 
predisposes a person to personality disorders and psychopathology in general (Cloninger et 
al., 2010; Josefsson et al., 2011). Personality disorders have been suggested to derive from 
extreme levels of normal personality traits (Paris, 1998; Shiner, 2009). Previous research has 
shown that childhood experiences are important to the development of personality disorders 
as well as mood disorders (Battle et al., 2004; Tyrka et al., 2009; Kessler et al., 2010). It is 
possible that low Cooperativeness and low Self-directedness mediate the associations 
between risky childhood environments and adulthood mental health outcomes. We also found 
that maternal care-giving and family environment have a greater effect on child’s personality 
than paternal variables which is line with previous research (Reti et al., 2002). This can 
probably be explained by the fact that mothers are usually children’s primary caregivers 
(Schumacher et al., 2001). 
There can be both risky and protective factors and processes present in children’s 
lives. The balance between these factors determines whether the outcome of child 
development will be positive or negative (Cicchetti, 2004; Cicchetti and Toth, 2005; 
Dubowitz and Bennett, 2007). Childhood environment is important but it interacts with 
several other factors defining the adulthood personality. This is probably why the parental 
care-giving and family-environment in our study did not explain more than 5% of the 
variation in any of the personality traits.  Negative events and circumstances in childhood 
contribute to maladaptive personality but they are not defining causes; many children with 
negative experiences grow up to be well-functioning (Paris, 1998; Cicchetti and Toth, 2005). 
Some childhood adversity effects may depend on later stressors while others might be 
confined to individuals with pre-existing vulnerabilities (Maughan and McCarthy, 1997). All 
the links in the developmental chain are important and not just the first and the last (Schaffer, 
2000). The outcome depends for the most part on the cumulative effect of circumstances and 
experiences before and after a single negative incident (Sroufe et al., 2010).  
 
4.4 Cumulative environmental stressors 
Previous studies on cumulative stressors have shown higher cumulative risk in childhood to 
be associated with lower intelligence, lower resiliency and even increased mortality risk 
(Sameroff et al., 1987; Jaffee et al., 2007; Jokela et al., 2009). In the present study, 
accumulation of several childhood risk factors was linearly associated with the most 
immature personality (low Self-directedness and low Cooperativeness) whereas no clear 
dose-response association was observed for Self-transcendence or any of the temperament 
traits. The results imply that single measures of parental care-giving and family environment 
may not be sufficient in measuring the relevant childhood exposures that are relevant for later 
character development. Rather, early developmental environment may be best conceptualized 
as a multidimensional clustering of risk factors that are predictive of personality development 
in concert with each other.   
Personality development depends partly on the experiences made available to the 
child (Cicchetti and Toth, 2005). This emphasizes the need of an early intervention for badly 
functioning families, and, at the same time, raises hopes that a well-planned intervention can 
support character development. Most importantly, not all personality traits are affected 
equally by the family environment. Our findings suggest that maturity-related aspects of 
personality seem to be more strongly influenced by childhood exposures than temperament 
which, by definition, has a strong inherited component. This should be taken into account 
when planning an intervention and directing the available resources. Interventions directed at 
childhood factors, such as those assessed in the current study, are more likely to have an 
effect on character development than on temperament development. The results suggest that 
interventions should not concentrate on the quality or intensity of emotions children feel but 
to living a balanced life with awareness and understanding of one’s emotions.  
Our results on the number of childhood risk factors are in line with previous findings 
showing that it is probable that focusing on one childhood adversity among individuals 
exposed to many will not have important positive effects (Kessler et al., 2010). A successful 
intervention should target all dysfunctional aspects of a child’s life at the same time since 
they all interact (Cicchetti, 2004). This goal, however, is complicated by the fact that there 
are no typical risk factor clusters or typical risk families (Sabates and Dex, 2012). This means 
that it is hard or even impossible to develop a general policy for interventions (Sabates and 
Dex, 2012). 
  
4.5 Conclusion 
We have shown that parental care-giving and family environment predict child’s personality 
over 18 years. Compared to behavioral-emotional aspects of personality measured by 
temperament traits, the development of mature adult personality was more strongly related to 
childhood parental behaviors and family-environment. This was most clearly illustrated by 
the cumulative stressor model, which demonstrated a clear linear association between 
cumulative childhood risk score and Self-Directedness and Cooperativeness but not with 
other traits. Thus, a sub-optimal childhood developmental environment appears to hamper 
specific aspects of personality development related to maturity. In agreement with our 
previous study of developmental trajectories of personality (Josefsson et al., 2012), the 
present results demonstrate developmental differences between temperament versus character 
traits.  We raise a possibility that immature personality development may explain why 
childhood neglect leads to a high risk for adulthood psychopathology. This question will be a 
topic of future studies.  
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Figure Captions 
 
Figure 1. Standardized scores (mean = 0, SD = 1) of the child’s temperament traits in 2001 
grouped by the number of parental risk factors in 1983. Sex and birth year were controlled. 
Results of ANOVA: NS (F(8,1068) = 1.47, P = 0.16), HA (F(8,1068) = 1.98, P = 0.05), RD 
(F(8,1068) = 2.79, P < 0.01), PS (F(8,1068) = 1.53, P = 0.14). Linear contrasts: NS (P = 
0.73), HA (P = 0.02), RD (P < 0.01), PS (P = 0.47). Regression coefficients (number of 
parental risk factors as the independent variable): NS (B = 0.03, P = 0.07), HA (B = 0.06, P < 
0.01), RD (B = -0.06, P < 0.01), P (B = 0.02, P = 0.38).  
 
Figure 2. Standardized scores (mean = 0, SD = 1) of the child’s character traits in 2001 
grouped by the number of parental risk factors in 1983. Sex and birth year were controlled. 
Results of ANOVA: SD (F(8,1068) = 5.79, P < 0.01), CO (F(8,1068) = 5.06, P < 0.01), ST 
(F(8,1068) = 1.06, P = 0.39). Linear contrasts: SD (P < 0.01), CO (P < 0.01), ST (P = 0.63). 
Regression coefficients (number of parental risk factors as the independent variable): SD (B 
= -0.12, P < 0.01), CO (B = -0.10, P < 0.01), ST ( B = 0.00, P = 0.90).   
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Table 1 
    
 
    
 
    
 
    Regression coefficients of care-giving and home-environment predicting offspring’s standardized temperament traits in adulthood  
 
 
Novelty seeking 
 
 Harm avoidance   
 
 Reward dependence 
 
 Persistence   
  B(SE) P ΔR2 R2  B(SE) P ΔR2 R2  B(SE) P ΔR2 R2  B(SE) P ΔR2 R2 
Mother  
  
0.4
a 
1.2  
  
1.3
a
 4.5  
  
1.4
a
 15.2  
  
0.3
a
 1.1 
Hostile rearing 0.06(0.03) 0.07 0.2 1.0  0.07(0.03) 0.02 0.4 3.6  -0.05(0.03) 0.11 0.1 13.9  0.02(0.03) 0.50 < 0.1 0.7 
Unhealthy habits 0.05(0.03) 0.17 < 0.1 0.8 
 
0.05(0.03) 0.12 0.1 3.3 
 
-0.02(0.03) 0.54 < 0.1 13.8 
 
0.06(0.03) 0.09 0.1 0.9 
Dissatisfaction 0.01(0.05) 0.88 < 0.1 0.7  0.16(0.05) < 0.01 0.9 4.1  -0.15(0.04) < 0.01 0.9 14.7  0.00(0.05) 0.99 < 0.1 0.7 
Family SES 0.05(0.03) 0.11 0.1 0.9  -0.06(0.03) 0.03 0.3 3.5  0.08(0.03) 0.01 0.5 14.3  0.06(0.03) 0.03 0.3 1.1 
Age at childbirth -0.01(0.01) 0.17 < 0.1 0.8  0.00(0.01) 0.92 < 0.1 3.1  0.01(0.01) 0.09 0.1 13.9  0.00(0.01) 0.77 < 0.1 0.7 
Father 
  
0.6
b
 1.4  
  
0.7
b
 3.9  
  
0.6
b
 14.4  
  
0.1
b
 0.9 
Unhealthy habits 0.07(0.03) 0.02 0.4 1.2  0.04(0.03) 0.20 < 0.1 3.2  -0.03(0.03) 0.29 < 0.1 13.8  -0.01(0.03) 0.71 < 0.1 0.7 
Dissatisfaction 0.05(0.04) 0.26 < 0.1 0.8  0.10(0.04) 0.02 0.4 3.6  -0.07(0.04) 0.07 0.2 14.0  -0.01(0.04) 0.82 < 0.1 0.7 
Age at childbirth -0.01(0.01) 0.12 0.1 0.9  0.00(0.01) 0.51 < 0.1  3.1  0.00(0.01) 0.75 < 0.1  13.7  -0.01(0.01) 0.26 < 0.1 0.8 
Note. R
2
 = adjusted R
2
,  ΔR2= change in adjusted R2 compared to the model with only sex and birth year  
B coefficients are reported for separate regression models, adjusted for sex and birth year  
Mother and father share the same family SES 
a
 R
2
 and
  
change in R
2 
compared to the model with only sex and birth year: all maternal characteristics and family SES in the same multiple regression model 
b
 R
2
 and
  
change in R
2 
compared to the model with only sex and birth year: all paternal characteristics and family SES in the same multiple regression model
 
 
 
Table 2 
   
 
    
 
      Regression coefficients of care-giving and home-environment predicting offspring’s standardized character traits in adulthood 
 
 
Self-directedness  
 
Cooperativeness  
 
Self-transcendence 
   B(SE) P ΔR2(%) R2  B(SE) P ΔR2(%) R2  B(SE) P ΔR2(%) R2 
 Mother 
  
5.2
a
 5.2
a 
   
3.8
a
 7.2
a 
   
< 0.1
a
 5.9
a 
 Hostile rearing -0.16(0.03) < 0.01 2.2 2.2 -0.14(0.03) < 0.01 1.9 5.3 
 
0.02(0.03) 0.46 < 0.1 5.9 
 Unhealthy habits -0.13(0.03) < 0.01 1.2 1.2  -0.10(0.03) < 0.01 0.8 4.2 0.00(0.03) 0.92 < 0.1 5.8 
 Dissatisfaction -0.21(0.05) < 0.01 1.8 1.8  -0.21(0.05) < 0.01 1.8 5.2 
 
-0.01(0.05) 0.79 < 0.1 5.8 
 Family SES 0.11(0.03) < 0.01 1.1 1.1  0.05(0.03) 0.10 0.2 3.6 
 
-0.06(0.03) 0.05 0.3 6.2 
 Age at childbirth 0.01(0.01) 0.02 0.4 0.4  0.01(0.01) 0.02 0.5 3.9 
 
0.00(0.01) 0.51 < 0.1 5.9 
 Father 
  
2.4
b
 2.4
b 
   
1.0
b
 4.4
b 
   
0.2
b
 6.1
b 
 Unhealthy habits -0.09(0.03) < 0.01 0.8 0.8 -0.07(0.03) 0.01 0.5 3.9 -0.03(0.03) 0.32 < 0.1 5.9 
 Dissatisfaction -0.13(0.04) < 0.01 0.7 0.7  -0.09(0.04) 0.03 0.4 3.8 
 
-0.02(0.04) 0.64 < 0.1 5.8 
 Age at childbirth 0.01(0.01) 0.27 < 0.1 < 0.1  0.01(0.01) 0.17 0.1 3.5  0.00(0.01) 0.63 < 0.1 5.8 
 Note. R
2
 = adjusted R
2
,  ΔR2= change in adjusted R2 compared to the model with only sex and birth year 
 B coefficients are reported for separate regression models, adjusted for sex and birth year 
Mother and father share the same family SES 
a
 R
2
 and
  
change in R
2 
compared to the model with only sex and birth year: all maternal characteristics and family SES in the same multiple regression model 
b
 R
2
 and
  
change in R
2 
compared to the model with only sex and birth year: all paternal characteristics and family SES in the same multiple regression model 
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